(3S,4S,6R,E)-3-(4-Methoxybenzyloxy)-6-(methoxymethoxy)-1-[(S)-4-methyl-3,6-dihydro-2H-pyran-2-yl]nona-1,8-dien-4-yl-4-{(2R,6R)-6-[(S)-2-methylpent-4-ynyl]-

5,6-dihydro-2H-pyran-2-yl}but-2-ynoate:
To a solution of carboxylic acid 3 (5.0 mg, 0.0203 mmol) and alcohol 2 (8.8 mg, 0.0203 mmol) in THF (100 µL) at 0 °C were successively added triethylamine (6.2 µL, 0.0447 mmol), 4-DMAP (2.5 mg, 0.0203 mmol) and freshly distilled 2,4,6-trichlorobenzoylchloride (0.5 M in THF, 41 µL, 0.0203 mmol). The brown reaction mixture was stirred at 0 °C for 1 hour and was then allowed to warm to rt over another 1 hour. After 12 hours of stirring at rt, the reaction mixture was hydrolyzed by addition of a saturated aqueous solution of ammonium chloride. Ethyl acetate was added and the layers were separated. The aqueous layer was extracted with EtOAc (3x) and the combined organic layers were washed with brine, dried over MgSO 4 , filtered and concentrated under reduced pressure. Purification of the residue by flash chromatography on silica gel (petroleum ether/EtOAc : 80/20) furnished 2.4 mg (18%) of the title ester 4 along with 7.1 mg of recovered alcohol 2 (yield = 92% brsm).
[α] D 25 = -46.3 (c 0.59, CHCl 3 ); IR (neat) : ν 3297, 2923, 2853, 2236, 1806, 1712, 1612, 1513, 1462, 1379, 1301, 1248, 1175, 1095, 1069, 1036, 918, 819 4, 153.4, 135.9, 134.2, 131.5, 130.3, 129.7 (2C), 127.6, 126.7, 126.3, 119.9, 117.9, 113.9 (2C), 96.7, 86.4, 83.3, 79.3, 74.9, 74.0, 73.6, 73.4, 70.4, 70.3, 69.8, 66.4, 65.8, 56.1, 55.5, 41.4, 39.9, 35.9, 35.4, 31.1, 28.7, 26.7, 25.1, 23.2, 19 
To a solution of enyne 4 (7.3 mg, 0.011 mmol) in freshly distilled acetone (12 mL) at 50 °C was added CpRu(CH 3 CN) 3 PF 6 (0.5 mg, 1.1 µmol) in one portion. The resulting light brown solution was stirred at this temperature for 2 hours. Another portion of CpRu(CH 3 CN) 3 PF 6 (0.5 mg, 1.1 µmol) was added and the mixture was stirred for 3.5 more hours. The reaction mixture was then filtered over a short plug of silica gel to remove the Ru-catalyst and was concentrated in vacuo.
1 H NMR spectroscopy of the crude material indicated complete consumption of the starting material (the reaction -S5-could not be monitored by TLC, co-spot with starting material). Purification of the residue by flash chromatography on silica gel (petroleum ether/EtOAc : 95/5 to 85/15) furnished 2.6 mg (36%) of the title 1,4-diene 5 as a colorless oil.
[α] D 25 = -16.9 (c 0.24, CHCl 3 ); IR (neat) : ν 3453, 2924, 2853, 2236, 1714, 1613, 1514, 1463, 1249, 1154, 1094, 1034, 847, 806 then added to the acyl pyrrole/molecular sieves mixture in one portion. The resulting mixture was stirred vigorously and the catalyst was added dropwise via syringe. After stirring at rt for 12 hours, the reaction mixture was hydrolyzed by adding a 1M aqueous solution of HCl (2 mL) and the mixture was extracted with CH 2 Cl 2 (x3). The combined organic layers were washed with brine, dried over MgSO 4 , filtered and concentrated in vacuo. Purification of the residue by chromatography on silica gel (petroleum ether/EtOAc : 90/10 to 70/30) provided 1,2-diol 24 as a mixture of two inseparable diastereoisomers (67.6 mg, 54%) in an 10:1 ratio as determined by the ratio of the NMR peaks at δ 6.97 and 7.06 ppm (brown solid).
[α] D 25 = + 37. 133.8, 119.4, 118.4, 112.8, 111.4, 95.6, 76.2, 73.3, 71.6, 56.1, 39.1, 37.7, 22.8, 13 .1. 
{(4S,5S)-5-[(S)-2-(Methoxymethoxy
Analysis of the major diasteoisomer:
IR (neat) : ν 3462, 2932, 1615, 1517, 1439, 1383, 1250, 1171, 1152, 1098, 1035, 918, 830 The combined organic layers were washed with brine, dried over MgSO 4 , filtered and concentrated under reduced pressure. The resulting crude aldehyde (38 mg, colorless oil) was used in the next step without further purification.
To a solution of sulfone 26 (48 mg, 0.150 mmol) in a DMF/HMPA mixture (3/1, 1.35 mL) was added a freshly prepared solution of LiHMDS (173 µL, 1.0M in THF) at -35 °C. This was immediately followed by the addition of the previously obtained -S11-aldehyde (0.115 mmol) in a DMF/HMPA mixture (3/1, 1.35 mL) dropwise via syringe.
The reaction mixture was allowed to warm slowly to rt and was stirred for 12 hours. 8, 159.4, 147.7, 135.5, 134.4, 131.5, 130.4, 129.7 (2C), 129.2, 127.0, 124.9, 121.0, 120.0, 117.8, 113.9 (2C), 95.7, 83.3, 78.5, 74.2, 73.5, 72.3, 71.7, 70.4, 69.6, 65.8, 65.5, 55.8, 55.5, 41.8, 89.0, 35.9, 34.6, 33.7, 31.4, 28.8, 26.8, 23.2, 19 [α] D 25 = -71.0 (c 1.64, CHCl 3 ); IR (neat) : 2926, 2835, 1720, 1643, 1613, 1513, 1441, 1378, 1248, 1163, 1093, 1034, 975, 820 147.2, 146.7, 135.3, 133.9, 131.5, 130.5, 129.6 (2C), 129.4, 128.6, 126.9, 124.4, 122.1, 119.9, 113.9, (2C), 112.2, 93.6, 79.7, 74.6, 73.7, 70.8, 70.5, 68.0, 65.8, 55.6, 55.5, 45.0, 40.6, 38.3, 35.9, 35.7, 34.2, 30.8, 27 -S16- 5, 159.4, 147.8, 146.7, 135.5, 132.6, 131.5, 130.7, 130.3, 129.6 (2C), 128.7, 126.7, 124.7, 121.8, 119.9, 114.0 (2C), 112.5, 79.6, 73.6, 71.3, 70.8, 70.6, 70.4, 67.5, 65.8, 55.5, 44.2, 41.9, 39.0, 37.2, 35.9, 34.3, 31.0, 27.6, 23.2, 20 
(3S,4S,6S,E)-3-(4-Methoxybenzyloxy)-6-(methoxymethoxy)-1-[(S)-4-methyl-3,6-dihydro-2H-pyran-2-yl]nona-1,8-dien-4-yl
